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Technology Need:

Many Department of Energy (DOE) sites contain complex
and variable mixturesof hazardous organics, inorganics, and
radionuclides which are difficult to remediate effectively.
Landfilling, incineration, and long-term storage techniques
have been the traditiona means of disposal of these wastes.
Presently, new regulatory restrictions ether prevent such
techniques or make using them codtly.

Technology Description:

Ddphi hasdevel oped a cataytic wet oxidation processfor
the trestment of multi-component wastes, withthe potential
to destroy hazardous organic compounds while containing
and concentrating metalsfromcontaminated materias. This
process is based on a patented combination (DETOXSM)
of iron ions, a homogeneous oxidation catalyst, and a
ferrous-iron to ferric-iron oxidation catdyst in an acid
solutionto oxidize organic compounds. Laboratory studies
have been conducted to measure the destruction efficiency
of DETOX™M appliedto severa model organic compounds,
evauate the fate of deven modd metasin the DETOX™M
solution, and determine the ability of DETOXS to remove
organics and metals from soils. The data obtained in these
tests were used in a prdiminary engineering sudy for a
prototype treatment system. Design parameters were
established to guide design of a prototype DETOXSM unit
for the treetment of hazardous organics and metas from
wastes.

The process has the potentia to oxidize virtudly dl organic
compounds and make many metas soluble. 1t could be of
cons derable usewhere there are mixed organicsand metas
in soils and dudges, landfill materids, extraction output
sreams, obsolete or decommissoned parts, or other
matrices. In waste management, the process can have a

Catalytic Chemical
Oxidation (Delphi Detox)

variety of applicationsin tresting Resource Conservation
and Recovery Act (RCRA) wastes and in concentrating
metals from waste streams for recovery.

Benefits:

<The chemicd sysem is much more aggressive than most
agueous based processes and can treat more chemical
compounds than wet oxidation a ambient conditions

<The oxidant is continuoudy generated insolutionand the
reduced speciesformof the oxidant isan OH ionor water
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after neutrdization in the acid solution; the hest input rate
from oxidation of the organic materids is controlled by
blending wastes to afairly congtant heating vaue

<The process appears to have potential application to
leeching of organic and inorganic contaminants from inert
matrix materids which will not dissolve in the working
solution and are not oxidized by ferricion

<Has been shown to destroy highly chlorinated compounds

<Oxidation of organic contaminants with destruction
efficencesexceeding 99.9999% for some organic materids

<Low treatment temperatures typicdly result in no
production of NO,, SO,, dioxins, furans or volatile metals
in the system off gasses

<Low emissons make off-gas treetment and permitting
requirements less complex than requirements for thermal
treatment

<The catdys solution can accumulate toxic and/or
radioactive metds until recovery or dabilization and

disposa of metdsispossble
Status and Accomplishments;

Therehave been muitiple demongtrationsite changesfor this
technology including Weldon Springs, MO in 1994,
RFETS, in 1996; and SRS, in 1998. A 25 kg per hour
plant wasdesigned, fabricated and inddledat SRS STNX
facility. However, multiple issuesled to discontinuation of
the full scale demondtration.

A five gdlon unit desgn was initigted and Internationd
Technology Corp was chosen as the support partner to
host the demondtration at their research fadlity in Oak
Ridge, TN. The unit was constructed and functiona tests
were performed between the fdl of 2000 and May of
2001. Operationa testswere conducted through June and
July 2001. Data and operational data obtained in these
tests were not congstent with laboratory data obtained in
edlier tedsin that foaming was encountered. The contract
ended in August 2001.

In the fdl of 2001 Delphi formed an association with a
local University to address and resolve the outstanding
technical issues required for successful commercidization
of the DETOX® process. Specificissuesbeng addressed
are

<Identificationof parameterswhichinfluencethe formation
of foam in DETOX®

<EBEvduation of dternative reactor design criteria to
improve oxidation rates and throughput of a DETOX®
sysgem.

Contacts:

Donad T. Robertson

Delphi Research, Inc.

Phone: (505) 292-9315

E-mail: dtrobert@del phi-res.com

Vijendra P. Kothari

Nationd Energy Technology Laboratory
Phone: (304) 285-4579

E-mail: vijendra.kothari @netl.doe.gov

Online Resour ces:

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 106
http://ost.em.doe.gov/tms

The Nationd Energy Technology Laboratory Internet
address is http://www.netl.doe.gov

For additiond information, please vidt the Ddphi
Research, Inc. website at http://de phi-res.com/
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